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gies, it was discovered that simulation
through the use of computer games was a
useful method for increasing student motivation for learning and teaching concepts of
design and management. (9, 14, 38)

INTRODUCTION
This study chronicles the development of an
instructional strategy that has increased the
effectiveness of learning significantly in
students that are taking a facility design and
management class. (17) Collectively, the
authors have taught over 25 years in the area
of facility design and management. After
numerous experimentations with different
methodologies to increase the effectiveness
of learning, the primary strategy became
(20) (a) the use of lectures to develop basic
knowledge and skills toward design and
maintenance; then (b) extensive field trips
that allowed students to talk with professionals and observe how the principles of
design and management were implemented,
and (c) the completion of a student-centered
project where students developed and designed their own facility and then created a
plan managed facility operation. In the quest
for identifying effective educational strate-

During the experimental stage of applying
computer simulations programs as part of
the curriculum, a program called "Sims
City" was tested. However, after using this
particular program in class, the authors
found that it was too difficult for students to
learn and required an extensive amount of
committed class time before most students
could effectively manipulate the program.
At one point, at the end of the class, a student recommended the use of Roller Coaster
Tycoon as an experiential learning part of
the instructional sequence. Taking the students advice in account, the authors replaced
Sims City with Roller Coaster Tycoon and
its associated programs, and found that they
were much easier to learn and required sig-
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nificantly less class time for students to gain
the working knowledge necessary to operate
the programs effectively. The use of these
computer simulated programs offered stu
dents an opportunity to experientially apply
the concepts of facility design and manage
ment discussed in class.

ject matter before the simulation exercise.
(8) The purpose of this instructional focus
should be on the development of content and
its application. There also needs to be a fol
low-up to the simulation to allow the student
to practice, in a "real world" setting, the
principles and problem-solving skills
learned. The focus of this instruction should
be relating to the real world setting.

A virtual or simulated instructional method
has a high degree of effectiveness. (3)
When it is combined with other instructional
techniques, its effectiveness is increased. (1,
33) The primary questions are, "what is the
uniqueness of simulation and what is the
most effective way to mix with other in
structional techniques?"

In recent decades, experiential education has
gained popularity and support in the litera
ture (6, 26, 34). Perhaps more importantly,
is the connection made by Kolb (23) be
tween experiential education and learning
styles. Kolb (23) introduced a model of ex
periential education that focused on a cycle
of learning that was designed to assist or ac
commodate four primary learning styles: (a)
Divergers, (b) Assimilators, (c) Convergers,
and (d) Accommodators. Divergers or
Imaginative Learners (26) are those learners
who perceive new ideas through concrete
experience and then process new informa
tion through reflective observation. Assimi
lators or Analytical Learners (26) are learn
ers who perceive new ideas through abstract
conceptualization and then process new in
formation through reflective observation.
Convergers or Common Sense Learners (26)
perceive ideas through abstract conceptuali
zation and process best through active ex
perimentation. And finally, Accommodators
or Dynamic Learners (26) perceive new in
formation through concrete experience and
process through active experimentation.
These four learning styles provide a guide
line or framework from which to design
educational experiences that provides learn
ing environments that best accommodate
learning styles.

The uniqueness of simulation is its ability to
create circumstances and allow for hypothe
sis testing. (18, 24) This gives the student
the opportunity to develop skills in judgment
and problem-solving without mistakes being
made in the real world situation. (4) Simu
lators in aircraft flight training, learning to
drive automobiles, etc., have been used ef
fectively in training. These are rudimentary
skills and the larger question is "can simula
tion be used effectively in problem
solving?" Problem-solving is a complex
task and is far beyond the development of
skills. It involves judgment and the critics
of simulation say that this practical skill can
only be developed with experience, espe
cially when crisis is involved.
One of the other important aspects is what
other instructional techniques can comple
ment simulation. (22, 31, 32) One of the
problems in teaching a facility design and
management course is the ability to have an
overall perspective and how to fit the pieces
together. (2) Simulation seems to be an ex
cellent technique to add this dimension to
other instructional techniques. (36) In order
to develop an effective sequence, there
needs to be a method to introduce the sub-

Brook-Harris & Stock-Ward (6) identified
and described four experiential learning
processes that correspond with the four
learning styles. The first part of the process
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involves reflecting on past experiences re
lated to a given topic. The second part of the
process is "assimilating and conceptualiz
ing" which transitions the learner from re
flection to active learning. This is the part of
the educational process that provides learn
ers with concepts and theories about facility
design and management. The third part of
the experiential learning process involves
some form of experimentation and practic
ing of new knowledge. Students move from
abstract conceptualization to hands-on ap
plication and reinforcement of new knowl
edge and skills related to designing and
managing a facility. The final part in this
learning process is "planning for applica
tion," where students move from practical
application of new knowledge or skills back
to a conceptualization phase that encourages
them to plan for future application of the
newly learned knowledge or skill.

choice of learning because the real-life set
ting allows for a more effective instructional
mode because all of the different conditions
that exist cannot be simulated.
In a facility design and management course,
it may be the only mode of experiential
learning because it is impossible to complete
an instructional cycle in regard to the con
struction of a facility. (35) This type of ex
periential learning has been used very effec
tively by such agencies as NASA, the U.S.
military, etc. Instructional mode in these
agencies has been simulation and develop
ment of a strategy, then trying the strategy
and modifying the instructional strategy
based upon the real world experience. These
agencies have the luxury of a virtual experi
ence, as well as real life learning exercises
and modifying one in terms of the other.
There are circumstances where the virtual,
experiential learning method is the only in
structional strategy possible. (15) These
conditions are primarily to those that involve
architecture and construction projects. It is
more practical to use virtual experiential
techniques because it is not possible to re
peat the process in the real world. Once a
project is started, then it has a certain com
pletion and finality, based upon the research
and development function. Architects, and
those involved in the design phase of the
building industry have been able to improve
their understanding as well as their effec
tiveness in design through use of virtual or
simulation types of exercises.

Experiential learning is an educational
methodology that has had possibilities for
the effective development of instructional
strategies. (28, 30) There appear to be two
primary thrusts to an experiential learning
based method. One is the act of participation
in real time exercises that develop knowl
edge, skills, and understanding about the
conditions using field-based types of situa
tions. This type of learning is effective be
cause it ,shows the relationship between the
ory and practice and gives the student an
opportunity to try various theories and hy
potheses in a real setting. (25, 27) There is
direct feedback as it is a real experience that
allows the student to try different strategies
and as these strategies are tried, learning oc
curs on an effective basis. Another approach
to experiential learning is a simulation exer
cise or modeling that allows the individual
to virtually test hypotheses and obtain feed
back on their different types of outcomes
associated with particular hypotheses. (37,
38) In many instances, it is not a preferred

The purpose of this study is to examine the
use of an experiential learning exercise that
is virtual-based and its effectiveness upon
the learning of students in a facility design
and management class.
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METHODOLOGY

facility design project. It was the same in
structional method that had been used the
previous four years, except a test was used
in place of Roller Coaster Tycoon. Each in
dividual Roller Coaster Tycoon project was
completed on a disk and was evaluated by
three content experts in design and Roller
Coaster Tycoon. The projects were assigned
an A, B, C, or D based on established crite
ria. As the content experts reviewed student
Roller Coaster Tycoon projects, the follow
ing nine items were used to evaluate the
quality of each project: park rating, financial
statement, number and diversity of rides,
completeness of design, sophistication of
design, park theme/arrangement, number of
guest, time, and guest satisfaction .

Roller Coaster Tycoon is a simulation game
that allows the student to design theme parks
in a number of environmental conditions. It
is a commercially-licensed program in a
game format. The focus of the game is to
design and manage a theme park so that it is
a profitable operation. It is an interactive
simulation that gives the student various
conditions and causes him/her to manage the
park based upon these changing conditions.
As the game progresses, the student can add
more features to the park. The park must be
managed in terms of budgets, promotions,
maintenance, etc. (16, 29) This is a simple
program to use and most of the students
were able to master basic skills in an hour.

In terms of data collection, each student's
Roller Coaster Tycoon scores, grade in the
class, and overall GPA were collected for
analysis. Additional course information was
collected about the outcomes of the class in
terms of their problem-solving ability. (21)
There are different types of problem solving
related to the measurement issue including:
performance, task, relationship, and process.
(10) The type of measure used in this study
was the Social Problem Solving Inventory.
(11, 12, 13) This is a multidimensional,
self-reporting measure composed of 70
items assessed on a 5-point Likert-type
scale. The instrument is comprised of two
primary scales with seven sub-scales. The
primary scales include problem orientation
and problem solving skills. The problem
orientation scale contains three sub-scales:
cognition, emotion and behavior. The prob
lem solving skills scale is divided into four
sub-scales: problem definition and formula
tion, generation of alternatives, decision
making, and solution to implementation and
verification. Because of the appropriateness
for planning and design, only the problem
solving scale was used for this study. Addi
tionally, each participant completed a stan-

This study was conducted over a four-year
period involving eight semesters of the facil
ity management class. The instructional
methodology used in this study was de
signed to emulate the Brook-Harris & Stock
Ward's 1999 application of Kolb's model of
experiential education. First, lectures and
classroom activities were applied to allow
students opportunities to reflect on past rele
vant experiences with facility design and
management. And then new concepts and
ideas were assimilated and discussed to help
students develop the basic skills associated
with facility design and management. Then
after students gained working knowledge of
basic facility design and management prac
tices, field visits were taken to local estab
lishments and students were asked to cri
tique management function, in relation to
facility design. These field visits allowed
students to experiment and practice their
new knowledge in a "real world" setting.
And finally, through the application of
Roller Coaster Tycoon and the completion
of an individualized project, students were
able to apply knowledge learned about facil
ity design and management in a culminating
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dard course evaluation instrument developed
by the academic department. This course
evaluation focuses upon instructor presenta
tion style and course content. Qualitative
information was also collected about the
students' feelings about the Roller Coaster
Tycoon and its use and role in the class.
Comparisons were made on course grade,
problem solving, and course evaluation pre
and post the adding of Roller Coaster Ty
coon as an instructional intervention. (19)

ticipants who had below a 3.0 average in
creased their scores in the class from a 2.8 to
a 3.2; and those individuals who had above a
3.0 average increased their GPA from a 3.2
to a 3.5. This indicates that Roller Coaster
Tycoon in the class helped those individuals
with a lower GPA significantly, but indi
viduals with 3.0 or higher had a slightly
higher GPA, but it did not significantly in
crease their class grade.
When the Roller Coaster Tycoon project
was correlated to the class grade using the
Pearson Product moment correlation coeffi
cient, it was found that the correlation coef
ficient was .8 and the relationship was sig
nificant at the .05 probability level. The co
efficient of determination was .64. There
was a strong relationship between project
grade and class grade, which indicates the
importance of the project grade on students'
performance in the class. An analysis was
completed for those individuals who used
the Roller Coaster Tycoon in the class.
When the test grade was correlated with the
class grade for those individuals who took
the test instead of using Roller Coaster Ty
coon, it was found that there was a 0.3 cor
relation. It was not a significant relationship
between the test grade and the class grade.
This indicates that the test was not nearly as
effective as Roller Coaster Tycoon in corre
lating with grade.

RESULTS

The first results being reported are the quali
tative comments from the class. The first
comment was that there were individuals in
the class, who did not like the Roller Coaster
Tycoon. The primary reason given was that
they are not computer oriented individuals.
The other comment made was that the
Roller Coaster Tycoon was addictive and
they would play the game incessantly. On a
subjective level, 85% of the students had a
very positive experience with Roller Coaster
Tycoon and they indicated that the primary
contribution of the game was that it helped
them integrate all of the theories and princi
ples. The primary advantages of using
Roller Coaster Tycoon was that it allowed
for the development of a common perspec
tive among the students and promoted the
synthesis of theory and practice through an
interactive format.

Comparisons were made pre and post the
use of Roller Coaster Tycoon between the
course evaluations for those individuals
whose GPA was below 3.0 (on a 4.0 Scale)
and those with a GPA 3.0 or above. An
analysis of variance format was used for the
comparison. A 0.05 probability level was
used as the level to determine significance.
Course evaluation scores were the interval
measure used for the comparison. It was
found that there was a pre-Roller Coaster
Tycoon score of 51 and a post-Roller

Comparisons were made of individuals in
the class based on GPA: students with GPAs
below 3.0, and those with 3.0 or higher.
Likewise, comparisons were also made be
tween pre-Roller Coaster Tycoon installa
tion in the class and post-Roller Coaster Ty
coon. An analysis of variance framework
was used as the statistical procedure with
sample IL A 0.05 probability level was used
as the primary significance level. Those par-
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Coaster Tycoon score of 56 for those who
had below a B average or above. For those
who had more than a B average, the course
evaluation was 63 pre-Roller Coaster Ty
coon; and 62 post-Roller Coaster Tycoon.
There was not a significant difference in
course evaluation pre- and post-Roller
Coaster Tycoon.

gives the student a chance to practice vari
ous hypotheses and modify these hypotheses
based upon interaction. The virtual experien
tial learning does have a role and it is an im
portant role, especially in courses that do not
have a direct application to real experiential
learning. Virtual experience, if incorporated
into a course, has a particularly significant
impact upon the individuals with a GPA be
low 3.0hn. The results also indicate that this
type of virtual experience directly correlates
with class grade better than a test. Some re
searchers think that game and simulation
adds to the popularity of a course evaluation.
It was not true in this study. However, an
identified benefit from using a virtual ex
perience was an increase in problem solving
and critical thinking ability. The results are
not definitive but suggestive of the type of
studies that need to be completed with vir
tual experimental lessons. It is recognized
that the data was collected over a six-year
period: three years that were without a vir
tual experiential learning, and three years
after. There could be some factors during
this time period that allow for the results not
to be a direct effect of the virtual experien
tial learning. There needs to be some ex
perimental designs used to answer more
definite questions with control groups. This
is an exploratory study and the results are
favorable and new studies need to be com
pleted with more stringent methods.

Problem solving and critical ability were
assessed through student self-assessment.
Comparisons were made by individuals in
the class who had a below 3.0 average and a
3.0 average or above and who were pre
Roller Coaster Tycoon and post-Roller
Coaster Tycoon. A problem-solving critical
thinking index was used as the interval
measure. An analysis of variance format was
used for the statistical analysis. A .05 prob
ability was the level used to determine sig
nificance. For those with an average below
3.0, the pre-Roller Coaster Tycoon score
was 3.3. The post-Roller Coaster Tycoon
score was 3.3. For those who had an average
3.0 or above, the pre-Roller Coaster Tycoon
score was 3.1 and the post-Roller Coaster
Tycoon score was 3.3. This indicated that
the Roller Coaster Tycoon helped those
whose average was below a 3.0 GPA
achieve more problem-solving and critical
thinking ability in the course. Those partici
pants who had a 3.0 average or above had a
slight increase in problem-solving critical
thinking ability but it was not significant.
This indicates the importance of Roller
Coaster Tycoon for individuals with an av
erage of below 3.0.

There must be additional studies to find, in
detail, the role of virtual experiential educa
tion in the development of instructional ex
ercises. There is a body of literature, but
ways have to be found to incorporate these
types of instructional strategies into instruc
tion. They seem to have a very definite role
in helping students integrate their learning
experiences and may even, in fact, increase
their problem solving and critical thinking

CONCLUSIONS
Results indicate that experiential learning
helps to solidify, bond and integrate subject
matter. It makes the subject matter real and
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skills as they learn to apply the information
in different settings and the ability to try dif
ferent strategies to be a success. This type of

instruction is performance based and holds
much promise for the future.
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